Introduction.
The steady flow of an incompressible, slightly non-Newtonian fluid of the type first studied by Rivlin and Ericksen [4] was considered in a previous paper [1] , It was assumed that the stress components tu (i, j = 1, 2, 3) in a Cartesian coordinate system , at a point Xi of the fluid, are related to the kinematic state of flow by the Cartesian tensor relation tu = -pdu + nA^ + ePij(i, j = 1,2,3), (1.1) where e is a small, dimensionless constant, p is an undetermined pressure, is constant, and Pa is a symmetric tensor polynomial in R kinematic tensors A\(7 = In equations (1.2), (i = 1, 2, 3) denote the velocity components in the xt coordinate system.
The coefficients in the tensor polynomial Pa are scalar invariants of the kinematic tensors, the coefficient of A™ vanishing when all the invariants vanish. The polynomial Pa may be assumed to have no term of degree zero, for any such term could be incorporated into the undetermined pressure p.
One type of flow considered in the previous paper was that generated solely by rigid walls in steady motion parallel to themselves, the fluid mass having no bounding surfaces other than rigid walls and no body forces being applied to the fluid. It was shown that flows of this type can be investigated quantitatively by the following procedure:
(i) A solution (v' , p') to the equations of motion for an incompressible Newtonian fluid with viscosity m is calculated neglecting inertia subject to the boundary condition that the fluid velocity at the walls match the velocity of the walls;
(ii) the solution (y' , p') calculated in (i) is introduced into the equations of motion for the incompressible viscoelastic fluid described above, and the body forces required to support this solution are calculated neglecting inertia; (in) a solution (v'/ , p") to the equations of motion for an incompressible Newtonian fluid under the action of the body forces calculated in (ii) is calculated neglecting inertia, subject to the boundary condition of vanishing velocity on all the boundaries of the fluid mass; *Received July 20, 1962; revised manuscript received Aug. 24, 1962. """Throughout the paper, Latin indices except r are tensor indices, Greek indices except 0 and <j> are running indices; r, 6, and <f> are reserved to denote the polar directions. [Vol. XXI, No. 1 (iv) then (vt -v\ -v'/ ,p = p' -p") is an approximate solution to the equations of very slow motion for an incompressible, slightly viscoelastic fluid subject to the boundary condition of zero relative velocity at the walls. The error involved is of the second degree in e.
An example of this type of flow is the motion produced in a viscoelastic fluid contained between two concentric spheres which rotate slowly about a common axis of symmetry with different constant angular velocities.
If a Newtonian fluid is contained between the spheres and inertial effects are negligible, the streamlines of the flow are circles about the axis of rotation. Some aspects of the Newtonian flow with nonnegligible inertia have been considered by Proudman [2] and by Haberman [5] .
It will be shown in the present paper that inclusion of viscoelastic terms in the equations of motion influences the flow between spheres in two distinct ways: some of these terms modify the distribution of the rotary flow about the axis, whereas others of them contribute to a secondary flow in the meridional plane?.
2. The coordinate system. Let a spherical polar system (r. (* />) be defined such that r is the distance from the common center of the spheres, ' >s otie colatitude measured from the axis of rotation, and <j> is any longitude (see figuie 1). It will sometimes be convenient to use the tensor notation r = x1, 6 = x2, <t> = x3.
The stress-deformation relation (1.1) becomes, in general tensor notation, With the radius and angular velocity of the inner sphere denoted by a 1 and 0, respectively, and those of the outer sphere by a2 and Q2 respectively, the velocity components must satisfy the boundary conditions If an incompressible Newtonian fluid of viscosity H is contained betwen the spheres and if the motion is slow enough so that inertia can be neglected, the equations of motion 2 t, 2 eve 2Ve cot e\ dp The constants A and B in equations (3.4) are defined by
If the inner sphere is absent, the coefficient B vanishes, so that equations (3.4) represent the rigid body motion obtained when a revolving sphere is completely filled with fluid. In this case, equations (3. Since by equations (5.1) and (5.2) both V'/ and V'g' vanish at r = a, and at r = a2 , since there can be no flow across the axis of symmetry, and since an additive constant does not affect the physical significance of a stream function, the boundary conditions to be imposed upon Sl> may be taken as *(""«. *(«",).
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By a substitution of the expressions (4.12) for the components of body force into equations (5.6) and (5.9), the problem of calculating the disturbance flow is reduced to the problem of integrating the partial differential equations 
